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DETAILED ACTION 

Response to Amendment 

1. Applicant's arguments with respect to claims 1-25 and 27-36, and 38-42 have been 
considered but are moot in view of the new ground(s) of rejection. 

2. Applicant's arguments, see pages 13-25, filed February 3, 2006, with respect to the 
rejection(s) of claim(s) 28-32 and 35 under 35 U.S.C. 102(e) and claims 1-25, 27-36, and 38-42 
under 35 U.S.C. 103(a) have been fully considered and are persuasive. Therefore, the rejection 
has been withdrawn. However, upon further consideration, a new ground(s) of rejection is made 
in view of Morein (US006188394B1). 

3. Applicant argues that Vugt (US006833835B1) teaches that hi-resolution pixels are not 
put in memory. As such, since addresses point to locations in memory, Vugt teaches that 
addresses to high-resolution pixels do not exist, and therefore fails to teach a subpixel address 
(page 14). 

In reply, the Examiner agrees. However, new grounds of rejection are made in view of 
Morein. 

4. Applicant's arguments, see pages 23-25, filed February 3, 2006, with respect to Claims 
37, 43, and 44 have been fully considered and are persuasive. The 35 U.S.C. 103(a) rejections of 
Claims 37, 43, and 44 has been withdrawn. 
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Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

6. Claims 28-3 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Morein 
(US006188394B1). 

7. With regard to Claim 28, Morein describes a method for reading a frame buffer (36, 
Figure 2; primary memory is frame buffer, Col. 3, lines 19-23; data is retrieved from primary 
memory, Col. 4, lines 9-13), the method comprising receiving an address corresponding to a 
pixel {pointer is stored at the frame buffer location corresponding to the particular pixel, Col. 2, 
lines 18-20); transforming the received address into at least one subpixel (sample) address 
{pointer points to a selected address in a sample memory at which the complete sample set for 
the pixel is stored, Col. 2, lines 20-23, each pixel is described by a number of samples, Col. 2, 
lines 25-3 1); reading at least one subpixel from the frame buffer using at least one subpixel 
address {data is retrieved by the pointer stored in the frame buffer, Col. 4, lines 9-13), wherein 
the frame buffer is a single memory comprising a plurality of pixels (Col. 3, lines 19-22), 
wherein each pixel comprises a plurality of subpixels (Col. 2, lines 25-3 1); and blending the at 
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least one subpixel to create a pixel value {samples are combined to produce a resultant color 
value for the particular pixel, Col. 2, lines 25-3 1). 

8. With regard to Claim 29, Claim 29 is similar in scope to Claim 28, except that Claim 29 
has the extra step of supplying the created pixel value. Morein describes supplying the created 
pixel value as if it were a pixel value at the received address (Col. 4, lines 6-14). Therefore, 
Claim 29 is rejected under the same rationale as Claim 28. 

9. With regard to Claim 30, Morein describes a method for writing a frame buffer (36, 
Figure 2) comprising receiving an address and a pixel value from a computer program (84, 
Figure 4; Col. 2, lines 19-21; instructions 84 which cause the controller 82 to perform a 
predetermined function, the instructions 84 may be a software algorithm, receiving a pixel 
fragment, Col. 8, lines 15-27), the computer program supplying the address and pixel value as if 
accessing a frame buffer that does not comprise subpixels; transforming the received address into 
at least one subpixel address; writing the pixel value to a frame buffer as at least two subpixel 
values using the at least one subpixel address (Col. 2, lines 19-23, 25-3 1) wherein the frame 
buffer is a single memory comprising a plurality of pixels (Col. 3, lines 6-20) wherein each pixel 
comprises a plurality of subpixels (Col. 5, lines 39-44). 

10. With regard to Claim 31, Claim 3 1 is similar in scope to Claim 29, except Claim 3 1 
supplies the read subpixel value. Morein describes supplying the read subpixel value as if it 
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were a pixel value at the received address (Col. 4, lines 9-14; Col. 2, lines 25-3 1). Therefore, 
Claim 3 1 is rejected under the same rationale as Claim 29, 



1 1 . Thus, it reasonably appears that Morein describes or discloses every element of Claims 
28-3 1 and therefore anticipates the claims subject. 



Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

13. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 



14. Claims 1-4, 9, 10, 13, 15-17, 19, 21-23, and 32-35 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Morein (US006188394B1) in view of Sturges (US005854637A). 
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15. With regard to Claim 1, Morein describes a method for providing antialiased memory 
access (Col. 2, lines 46-47; Col. 4, lines 9-13), comprising receiving a request to access a 
memory address (Col. 4, lines 9-13); and transforming the memory address into at least one 
physical address within a frame buffer (36, Figure 2) utilized for antialiasing (Col. 2, lines 19- 
23), wherein the frame buffer is a single memory for containing data of a plurality of subpixels 
corresponding to a pixel of the sample memory (Col. 2, lines 19-23, 25-3 1); and accessing data 
of a subpixel at the at least one physical address within the frame buffer (Col. 4, lines 9-13). 

However, Morein does not teach that the sample memory is a virtual frame buffer and 
determining if the memory address is within a virtual frame buffer and, if so, performing the 
transforming and accessing. However, Sturges describes that if the address is within a virtual 
frame buffer, the address is transformed (access to the frame buffer portion of the memory by the 
microprocessor or other client devices is provided through a virtual frame buffer device (VFBD) 
which recognizes the frame buffer portion of memory, Col. 3, lines 28-32, once an application 
program requires access to a frame buffer, the VFBD controls the VMM to set up paging tables 
for the frame buffer portion of the shared memory, Col. 3, lines 62-65; the frame buffer is defined 
within the second portion of memory, Col. 4, lines 43 -5 1 ; VMM 50 defines a set of tables 56 
relating physical address up to top of system memory 23 to virtual addresses, Col. 8, lines 15- 
44). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the device of Morein to include a virtual frame buffer as suggested by 
Sturges because Sturges suggests that this expedites graphics operations by allowing both the 
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graphics controller and the memory controller to write graphics data into the frame buffer (Col. 
1, lines 23-34, 49-52; Col. 3, lines 7-10). 

16. With regard to Claim 2, Morein does not teach accessing data at the memory address 
provided the memory address is not within the virtual frame buffer. However, Sturges describes 
accessing data at the memory address provided the memory address is not within the virtual 
frame buffer (Col. 3, lines 28-32, 62-65; memory controller may freely access the system 
memory contained within the first portion of the physical memory at all times, Col. 4, lines 43- 
56; Col. 8, lines 15-44). This would be obvious for the same reasons given in the rejection for 
Claim 1. 

17. With regard to Claim 3, Morein does not teach describes that the virtual frame buffer 
comprises a predefined memory range of a graphics memory. However, Sturges describes that 
the virtual frame buffer comprises a predefined memory range of a graphics memory (frame 
buffer is defined within the second portion of memory, Col. 4, lines 40-60; notify VMM 50 that 
the top of system memory is memory address 23 which is just below memory devoted to the frame 
buffer, pages are registered by the VMM for use by the VFBD, the pages are allocated for the 
exclusive use of the VFBD, Col. 8, lines 14-21). This would be obvious for the same reasons 
given in the rejection for Claim 1. 

18. With regard to Claim 4, Morein describes that the memory address is received from a 
central processing unit (CPU) (82, Figure 4; Col. 8, lines 43-45). 
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19. With regard to Claim 9, Claim 9 is similar to Claim 1, except that Claim 9 is for 
accessing data in order to read data. Morein describes accessing data in order to read data (Col. 
4, lines 9-13). Therefore, Claim 9 is rejected under the same rationale as Claim 1. 

20. With regard to Claim 10, Morein describes providing the subpixel value to a central 
processing unit (CPU) (82, Figure 4; Col. 8, lines 43-52). 

21. With regard to Claim 13, Claim 13 is similar in scope to Claim 3, and therefore is 
rejected under the same rationale. 

22. With regard to Claim 15, Claim 15 is similar in scope to Claim 9, except Claim 15 is for 
reading the plurality of subpixel values and combining the subpixel values. Morein describes 
reading the plurality of subpixel values at the plurality of physical addresses within the frame 
buffer (36, Figure 2; Col. 4, lines 9-13) and combining the subpixel values to generate a pixel 
value for the specific pixel (Col. 2, lines 25-31). Therefore, Claim 15 is rejected under the same 
rationale as Claim 9. 

23. With regard to Claim 16, Morein describes providing the pixel value to a central 
processing unit (CPU) (82, Figure 4; Col. 8, lines 21-25). 
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24. With regard to Claim 17, Morein describes that the combining comprises blending the 
subpixel values into a single color value (Col. 2, lines 25-3 1). 

25. With regard to Claim 19, Claim 19 is similar in scope to Claim 3, and therefore is 
rejected under the same rationale. 

26. With regard to Claim 21, Claim 21 is similar to Claim 1, except that Claim 21 is for 
accessing data in order to write data. Morein describes accessing data in order to write data (Col. 
2, lines 15-19). Therefore, Claim 21 is rejected under the same rationale as Claim 1. 

27. With regard to Claim 22, Claim 22 is similar in scope to Claim 2, and therefore is 
rejected under the same rationale. 

28. With regard to Claim 23, Morein does not teach that the virtual memory buffer includes a 
predefined memory range of graphics memory. However, Sturges describes that the virtual 
memory buffer comprises a predefined memory range of a graphics memory (Col. 4, lines 40-60; 
Col. 8, lines 14-21). This would be obvious for the same reasons given in the rejection for Claim 
1. 

29. With regard to Claim 32, Morein describes receiving an address in the sample memory 
from the computer program (Col. 5, lines 39-48; Col. 9, line 64-Col. 10, line 20); transforming 
the received address into at least one subpixel address (Col. 5, lines 39-48; Col. 5, line 59-Col. 6, 
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line 2), the subpixel address being an address into a frame buffer which is a single memory 
storing data of a plurality of subpixels corresponding to each pixel of the sample memory (Col. 
2, lines 19-23, 25-3 1); reading at least two subpixels from the frame buffer using the subpixel 
address (Col. 4, lines 9-14); blending the at least two subpixels to create a pixel value (Col. 2, 
lines 25-3 1); supplying the created pixel value to the computer program as if it were a pixel 
value located at the received address in the sample; and wherein the computer program does not 
directly access the frame buffer (Col. 4, lines 9-14). 

However, Morein does not teach that the sample memory is a virtual frame buffer, and 
supplying a base address and buffer size information corresponding to a virtual frame buffer. 
However, Sturges describes a method for supplying a virtual frame buffer to a computer program 
(Col. 3, lines 28-35), comprising supplying a base address and buffer size information to the 
computer program, the base address and the buffer size information corresponding to a virtual 
frame buffer (notify VMM 50 that the top of system memory is memory address 23 which is just 
below memory devoted to the frame buffer, Col. 8, lines 15-22, VFBD queries the BIOS frame 
buffer unit 56 to determine the size of frame buffer 20, Col. 8, lines 30-31); receiving an address 
in the virtual frame buffer from the computer program; transforming the received address into at 
least one address into a frame buffer which is a single memory storing data corresponding to the 
data of the virtual frame buffer; supplying the pixel value to the computer program as if it were a 
pixel value located at the received address in the virtual frame buffer; and wherein the computer 
program does not directly access the frame buffer (Col. 8, lines 15-44). 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify the device of Morein to include supplying a base address and buffer size 
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information corresponding to a virtual frame buffer as suggested by Sturges because Sturges 
suggests that this enables the system to modify the size of the portion of memory devoted to the 
frame buffer (Col. 1, lines 55-58). The advantages of using a virtual frame buffer were discussed 
in the rejection for Claim 1. 

30. With regard to Claim 33, Morein does not teach that the computer program is an 
operating system. However, Sturges describes that the computer program is an operating system 
(BIOS transmits a signal to an operating system of the microprocessor identifying the tope of 
system memory as being the bottom of the frame buffer portion of memory, Col. 3, lines 23-26). 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify the device of Morein so that the computer program is an operating system as 
suggested by Sturges because Sturges suggests that it is well-known in the art to use operating 
system software to perform operations on memory (Col. 1, lines 23-24; Col. 2, lines 2-5). 

3 1 . With regard to Claim 34, Morein does not teach that the computer program is a software 
driver. However, Sturges describes that the computer program is a software driver (client 
software (ie. t graphics device drivers) request access to the frame buffer through the VFBD 
provider, Col. 9, lines 24-27). 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify the device of Morein so that the computer program is a software driver as 
suggested by Sturges because Sturges suggests that a software driver is needed in order for a 
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client to request access to the frame buffer through the virtual frame buffer device (Col. 9, lines 
24-27). 

32. With regard to Claim 35, Morein describes that the computer program (84, Figure 4) is an 
application program (Col. 8, lines 16-21). 

33. Claims 5, 6, 1 1, 12, 18, and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Morein (US006188394B1) and Sturges (US005854637A) in view of Dye 
(US005664162A). 

34. With regard to Claim 5, Morein and Sturges are relied upon for the teachings as discussed 
above relative to Claim 4. 

However, Morein and Sturges do not teach providing the CPU with a pitch value of the 
frame buffer. However, Dye describes providing the CPU (128, Figure 1) with a pitch value of 
the frame buffer (1 10) {CPU 128 controls the system bus 102 for providing data and 
instructions, host CPU 128 asserts address signals, Col. 7, lines 59-66; host data bus transfers 
data and instructions to and from the host computer system, which includes the host CPU 128, 
Col. 9, lines 59-64; pitch of the frame buffer 110, Col. 12, lines 10-17). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the devices of Morein and Sturges to include providing the CPU with a pitch 
value of the frame buffer as suggested by Dye because Dye suggests that the CPU needs to know 
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the pitch value of the frame buffer in order to read data from the correct location corresponding 
with the virtual frame buffer (1 16) (Col. 3, lines 49-51; Col. 12, lines 1-24). 

35. With regard to Claim 6, Morein and Sturges do not teach the CPU calculating a physical 
address within the frame buffer using the pitch value of the frame buffer as the pitch of the 
virtual frame buffer. However, Dye describes the CPU (128, Figure 1) calculating a physical 
address within the frame buffer (110) using the pitch value of the frame buffer as the pitch of the 
virtual frame buffer (116) {private memory is virtual frame buffer, Col. 3, lines 49-51; Col. 12, 
lines 1-24). This would be obvious for the same reasons given in the rejection for Claim 5. 

36. With regard to Claim 1 1, Claim 1 1 is similar in scope to Claim 5, and therefore is 
rejected under the same rationale. 

37. With regard to Claim 12, Claim 12 is similar in scope to Claim 6, and therefore is 
rejected under the same rationale. 

38. With regard to Claim 18, Claim 18 is similar in scope to Claim 6, and therefore is 
rejected under the same rationale. 

39. With regard to Claim 25, Claim 25 is similar in scope to Claim 18, and therefore is 
rejected under the same rationale. 
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40. Claims 7, 8, 14, 20, 27, and 38-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Morein (US006188394B1) and Sturges (US005854637A) in view of Baldwin 
(US005594854A). 

41 . With regard to Claim 7, Morein and Sturges are relied upon for the teachings as discussed 
above relative to Claim 1 . 

However, Morein and Sturges do not teach that the plurality of subpixels corresponding 
to the pixel of the virtual frame buffer have physical addresses that are nearby each other. 
However, Baldwin describes that the buffer must reside at contiguous physical addresses, and if 
the virtual memory buffer maps to non-contiguous physical memory, then the buffer must be 
divided into sets of contiguous physical memory pages (Col. 18, lines 45-52). Therefore, the 
plurality of subpixels (Col. 34, lines 61-67) corresponding to the pixel of the virtual frame buffer 
have physical addresses are nearby each other (Col. 18, lines 35-52). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the devices of Morein and Sturges so that the plurality of subpixels 
corresponding to the pixel of the virtual frame buffer have physical addresses that are nearby 
each other as suggested by Baldwin because Baldwin suggests that this is needed because the 
data in the physical memory needs to be transferred together (Col. 18, lines 35-52). 

42. With regard to Claim 8, Morein does not teach that the physical addresses are also based 
on a base physical address which corresponds to the memory address. However, Sturges 
describes that the physical addresses are also based on a base physical address which 
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corresponds to the memory address {notify VMM 50 that the top of system memory is memory 
address 23 which is just below memory devoted to the frame buffer, Col. 8, lines 14-22). 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify the device of Morein so that the physical addresses are also based on a base 
physical address which corresponds to the memory address as suggested by Sturges because 
Sturges suggests that a base addresses is needed to determine when the where the address range 
of the frame buffer starts in order to make sure that the physical addresses are in the address 
range of the frame buffer (Col. 8, lines 14-22). 

43. With regard to Claim 14, Claim 14 is similar in scope to Claim 8, and therefore is 
rejected under the same rationale. 

44. With regard to Claim 20, Claim 20 is similar in scope to Claim 14, and therefore is 
rejected under the same rationale. 

45. With regard to Claim 27, Claim 27 is similar in scope to Claim 20, and therefore is 
rejected under the same rationale. 

46. With regard to Claim 38, Claim 38 is similar in scope to Claim 7, and therefore is 
rejected under the same rationale. 
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47. With regard to Claim 39, Claim 39 is similar in scope to Claim 32 except that Claim 39 is 
for writing the pixel value and the plurality of subpixels comprise nearby physical addresses. 
Morein describes writing the pixel value (Col 2, lines 15-19). 

However, Morein does not teach that the plurality of subpixels comprise nearby physical 
addresses. However, Baldwin describes that the buffer must reside at contiguous physical 
addresses, and if the virtual memory buffer maps to non-contiguous physical memory, then the 
buffer must be divided into sets of contiguous physical memory pages (Col. 18, lines 45-52). 
Therefore, the plurality of subpixels (Col. 34, lines 61-67) corresponding to the pixel of the 
virtual frame buffer have physical addresses are nearby each other (Col. 18, lines 35-52), as 
discussed in the rejection for Claim 7. 

48. With regard to Claim 40, Morein does not teach that the computer program is an 
operating system. However, Baldwin describes that the computer program is an operating 
system (Col. 4, lines 40-44). This would be obvious for the same reasons given in the rejection 
for Claim 33. 

49. With regard to Claim 41, Morein does not teach that the computer program is a software 
driver. However, Baldwin describes that the computer program is a software driver (Col. 26, 
lines 11-13). This would be obvious for the same reasons given in the rejection for Claim 34. 

50. With regard to Claim 42, Claim 42 is similar in scope to Claim 35, and therefore is 
rejected under the same rationale. 
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51. Claims 24 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Morein 
(US006188394B1) and Sturges (US005854637A) in view of Priem (US005623692A). 

52. With regard to Claim 24, Morein and Sturges are relied upon for the teachings as 
discussed above relative to Claim 23. 

However, Morein and Sturges do not teach that a base address of the predefined memory 
range is the same as a base address of the frame buffer. However, Priem describes that a base 
address of the predefined memory range is the same as a base address of the frame buffer 
(generate physical addresses starting from the virtual start address, Col. 27, lines 24-29). 

It would have been obvious to one of ordinary skill in this art at the time of invention by 
applicant to modify the devices of Morein and Sturges so that a base address of the predefined 
memory range is the same as a base address of the frame buffer as suggested by Priem because 
Priem suggests that in the case where an application program transfers commands requesting 
DMA operations directly to the input/out control unit 29 without operating system intervention, 
the application program has no knowledge of the physical addresses involved, so the base 
address of the predefined memory range is set to be the same as the base address of the frame 
buffer (Col. 27, lines 12-29). 

53. With regard to Claim 36, Claim 36 is similar in scope to Claim 23, and therefore is 
rejected under the same rationale. 
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Allowable Subject Matter 

54. Claims 37, 43, and 44 objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

55. The following is a statement of reasons for the indication of allowable subject matter: 
The prior art taken singly or in combination do not teach or suggest a method comprising 

transforming a received address into at least one subpixel address, the subpixel address being an 
address into a frame buffer which is a single memory storing data of a plurality of subpixels 
corresponding to each pixel of a virtual frame buffer; wherein the base address of the virtual 
frame buffer is the same as a base address of the frame buffer; further comprising supplying a 
pitch corresponding to the virtual frame buffer and being equal to a pitch of the frame buffer, as 
recited in Claims 37 and 44. 

The prior art also does not teach a method comprising transforming a received address 
into at least one subpixel address, the subpixel address being an address into a frame buffer 
which is a single memory storing data of a plurality of subpixels corresponding to each pixel of a 
virtual frame buffer and wherein the plurality of subpixels comprise nearby physical addresses; 
wherein the base address of the virtual frame buffer is the same as a base address of the frame 
buffer, as recited in Claim 43. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joni Hsu whose telephone number is 571-272-7785. The 
examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka Chauhan can be reached on 571-272-7782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
JH ^ 



Kee M. Tung 
Primary E/aminer 



